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FUEL CELL SYSTEM AND METHOD FOR DETECTING RUNNING OUT OF FUEL IN 
FUEL CELL 

Examiner: Scully S.N.: 10/564,645 Art Unit: 1795 May 12, 2009 
DETAILED ACTION 

1 . The Amendment filed February 6, 2009 has been entered. Claims 8 and 10 have 
been canceled, claims 11-14 were previously withdrawn and claims 15-16 are newly 
added. Accordingly, claims 5-7, 9 and 15-16 are pending in the application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

3. Claim rejection of claims 5-7 and 9 under 35 U.S.C. 103(a) as being 
unpatentable over Becerra et al. (US2005/0014041) in view of Aoyagi et al. 
(US6,670,063) and Yamada (JP2001 -069614) are withdrawn because claim 5 has been 
amended. 

4. Claims 5 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Becerra et al. (US2005/0014041) in view of Aoyagi et al. (US6,670,063). 

Applicant appears to be invoking U.S.C. § 112, 6 th paragraph, wherein means- 
plus-function language is used in claims 5-7, 9 and 15-16. 
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With respect to claim 5, Becerra et al. disclose a fuel cell system comprising a 
fuel cell (18) and a backup battery (28). See Figure 1A. The fuel cell is any type of fuel 
cell, for example a direct methanol fuel cell. See [0027]. Further, the system comprises 
a detachable fuel canister that can be replaced when necessary for immediate 
replenishment of the fuel supply. See [0042]. When the fuel cell is out of fuel and thus 
providing a voltage below a predetermined value, the rechargeable backup battery (28) 
is used to provide power for the system. See [0042]. 

Becerra et al. are silent regarding a means for monitoring an output of the fuel 
cell. Aoyagi et al. disclose a fuel cell system comprising a fuel cell and a rechargeable 
battery. The fuel cell produces a measured voltage. See Figure 3. The battery 
capacity is monitored. See Figure 5. It would have been obvious to one of ordinary skill 
in the art to monitor the system of Becerra et al. because Aoyagi et al. teaches it to 
prevent the overcharging and overdischarging of the rechargeable battery. See 
abstract. 

Aoyagi et al. disclose various battery demands depending on the battery's 
capacity. The battery's power demand is negative when the capacity is low and thus 
the fuel cell is utilized. See Figure 5. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to use the fuel cell to provide power when the 
battery capacity is low to prevent over discharge. See abstract. 

Becerra et al. and Aoyagi et al. do not explicitly disclose allowing the remaining 
capacity in the battery to be greater than the required capacity to allow the fuel cell to 
restart. However, it is well known in the art that to restart a fuel cell, an initial load is 
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required from an outside source such as the battery in the system of Becerra et al. and 
Aoyagi et al. In order for the fuel cell to be capable of restarting and thus remain 
operable to produce energy, it would be required that the outside source has sufficient 
energy to provide for the startup steps of a fuel cell so that the system may remain 
operable. Thus, it would have been obvious to one of ordinary skill in the art to ensure 
the battery's remaining capacity did not drop below the required capacity to restart the 
fuel cell system so that the system remains operable. 

With respect to claim 15, Becerra et al. disclose the system comprises a 
detachable fuel canister that can be replaced when necessary for immediate 
replenishment of the fuel supply. See [0042]. 

5. Claims 6, 7, 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Becerra et al. (US2005/0014041) in view of Aoyagi et al. (US6,670,063) as applied 
to claims 5 and 15 above, and further in view of Yamada (JP2001-069614). 

With respect to claims 6, 7 and 9, as discussed above, Becerra et al. in view of 
Aoyagi et al. disclose monitoring the voltage of the fuel cell. This provides a detecting 
means for when there is a decrease in the output of the fuel cell as well. Further, 
because the fuel is out the load is obviously not produced by the fuel cell and thus is 
provided by the secondary battery. See [0042]. 

Becerra et al. in view of Aoyagi et al. are silent regarding a means of indicating a 
warning signal showing that the fuel cell is running out of fuel. Yamada discloses a 
system comprising a fuel cell and a backup battery where when a residue amount of 
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fuel of the fuel cell and capacity of the battery is below a predetermined value, an alarm 
is displayed. See [0007]. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to display an alarm when fuel is low because Yamada 
teaches to display an alarm when fuel is low, indicating to the user that the fuel is low to 
make the user aware of the problem. Further, when the fuel is low the output of the fuel 
cell will decrease and a load from the secondary battery would thus be connected to 
maintain the operating load of the system. 

With respect to claim 16, Becerra et al. in view of Aoyagi et al. are silent 
regarding warning that the fuel cell is running out of fuel when the remaining capacity of 
the secondary battery decreases below a predetermined value. Yamada discloses a 
system comprising a fuel cell and a backup battery where when a residue amount of 
fuel of the fuel cell and capacity of the battery is below a predetermined value, an alarm 
is displayed. See [0007]. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to display an alarm when the remaining capacity is low 
because Yamada teaches to display an alarm when fuel and battery capacity are low, 
indicating to the user that the fuel is low to make the user aware of the problem. 



Response to Arguments 

6. Applicant's arguments filed February 6, 2009 have been fully considered but they 
are not persuasive. Applicant argues: 

a) Becerra, Aoyagi and Yamada do not teach or suggest the system further 
including means for disconnecting the load from the secondary battery when the 
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capacity remaining in the secondary battery becomes less than or equal to a level at 
which the remaining capacity is greater than one which allows the fuel cell to restart. 

Initially, Becerra et al. in view of Aoyagi et al. teach disconnecting the load from 
the secondary battery when the capacity is lowered. Becerra et al. and Aoyagi et al. do 
not explicitly disclose allowing the remaining capacity in the battery to be greater than 
the required capacity to allow the fuel cell to restart. However, it is well known in the art 
that to restart a fuel cell, an initial load is required from an outside source such as the 
battery in the system of Becerra et al. and Aoyagi et al., much the same as a battery in 
a car engine. In order for the fuel cell to be capable of restarting and thus remain 
operable to produce energy, it would be required that the outside source has sufficient 
energy to provide for the startup steps of a fuel cell so that the system may remain 
operable. Thus, it would have been obvious to one of ordinary skill in the art to ensure 
the battery's remaining capacity did not drop below the required capacity to restart the 
fuel cell system so that the system remains operable. 



Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Scully whose telephone number is (571)270- 
5267. The examiner can normally be reached on Monday to Friday 7:30am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571)272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. S.I 

Examiner, Art Unit 1795 



/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



